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INTRODUCTION 
In a K-sample tag-recapture experiment, a population is randomly sampled 
K successive times. The w1cagged elements of a sample are serially tagged, and 
the serial number of each of the previously tagged elements is recorded. · The 
entire sample is then returned to the population. It is assumed that the force 
of mortality is the same for tagged and untagged elements. The sample sizes at 
each time will be treated as fixed, observable numbers. The population size at 
each time is regarded as a fixed but unknown parameter. Nmv we need some 
de fini ti ons: 
N. =the population size at the itll sample time, i=l,2,···,K-l 1 
~ 
n. = the number of elements in the ith sample 
~ 
n. = 
K 
2: n. 
i=l ~ 
1 The parameter NK is not identifiable. 
have: 
and 
- 2 -
Xil = the number of elements captured in a sample having capture history i 
e.g. x101 == the number of elements of the n3 captured in the third 
sample which were captured in sample one but not sample two 
the number of elements with a particular recapture history that 
survive until the next period where i is the recapture history 
and j is the next period 
e.g. N~lOl) = the number of x101 elements which survive until the time 
of the fourth sampling period 
R. = the number of elements in the it 11 sample that are later recaptured ]. 
c. ]. ::: 
at least once, i==l,2, • • • ,K-1 (RK == 0) 
K 
E (n.-R.) = the number of distinct elements 
j==i+l J J 
in all samples 
after the itll, i==O,l,···,K-1, where n.-R. is the number of elements 
J J 
caught in the jth sample and subsequently not recaptured 
S. == the number of marked animals in the ith sample ]. 
In this paper the distribution of R is derived for K=4. In this case we 
'"'-' 
c ::: nl + n2 + n3 + n4 l\ " - n 0 ~~2 !:1.3 
cl ::: n2 + n.., + n4 - R2 - R3 ) 
c2 = n3 + n4 - R3 
c3 = n~_ 
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DISTHIBUTION OF 'l'HE RECAP'IU.RE VECTOR (R) 
-
i 
First a series of conditional distributions are derived which involve the com-
:,_; 
v1here 
N(1) _ N(1l) + N(10) + N(01) 
3 - 3 3 3 
P(N (111) m(110) N(101) N(100) N(01l) N(010) N(001)jX .•• N(l1) ••. X N(1)) 4 ' 1'4 ' 4 ' 4 ' 4 ' 4 ' 4 111' J 3 ' ' 11' 2 
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Nov1 to get the distribution of R we have to sum out the N~j) 1 s (conditional on 
- 2 .E.N~j) = N.) and then sum over the components of each R.. To ease computation v1e j 2 2 2 
shall do both steps together in stages. 
P(x X ••• X jX ••• N(ll) ••• X 1\T(l)) 1111' 1101' ' 0011 111' I 3 I I ll'J.~2 
= 
=[ 
= 
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+ x011 • Thus 
= 
.--·-; 
where C = n + n4 - R 2 3 3 
= 
= 
Thus we have 
:::; 
Let R(1 ) - X + X 1 - 101 1001 
= '~)~)(:!) . 
C~)(:~)(~) 
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C '(N(l) X )'(N N(l) +X )' 2" 2 - 11 · 2-£2 -n2 ll · 
= 
=[ 
= 
(1) Now R1 ::: x11 + R1 • Thus 
= 
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Rl: (Cl-Rl ).' 
n2! (c2-R2).' 
. ; 
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If ~·1e expand all the te:L'ms :::)Utside-the square 1n·o.ckets and cancel out terms 1.ve 
obtain 
r 
= L"' ]. 
Using relations for c2 and c3 given earlier 
Finally we obtain the desired result 
3 c~ )C~~;~) 
= JT l (NJ..· J.) J. 
i=l \c 
J. 
